Robert Neville Haszeldine was particularly associated with fluorine chemistry. He did outstanding synthetic work on inorganic and organic fluorocarbon derivatives, including fluoroalkyl Grignard and lithium reagents; fluoroalkyl derivatives of mercury, phosphorus, nitrogen and sulphur; fluoroalkyl silicones; fluoro-olefins; and hexafluorobenzene, pentafluoropyridine and their derivatives. He also made major contributions to the study of free-radical addition reactions and developed new routes to carbenes. He discovered a new class of polymers by copolymerizing a nitroso-compound with an olefin or fluoro-olefin to give the -N-O-C-C-repeating unit. His research revealed a mastery of modern ideas on the mechanism of organic and inorganic reactions coupled with outstanding experimental skill and originality. His work yielded over 500 publications, plus more than 150 patents concerning industrial applications of fluorocarbons, and he was awarded several medals. As head of chemistry at the University of Manchester Institute of Science and Technology (UMIST) he developed a world-class fluorine research group and oversaw a new building for the department, which became one of the largest in the UK. Later, as principal of UMIST, he instigated academic developments just before the government severely cut university funding and imposed full-cost fees for overseas students, drastically reducing UMIST's income. His crisis plan for budget cuts proved divisive, and he took early retirement, citing intolerable financial pressures on UMIST. Initially, he continued with consultancy; later, he became deeply involved with his local community, and created a garden that received local and national recognition, including a plant variety named after him.
Early life
Robert Neville Haszeldine, generally known as Bob, was born on 3 May 1925 to Walter and Hilda Haszeldine in Whitefield, Lancashire. The family was poor, and his early circumstances made him determined to do well.
His progress at school was unremarkable until a teacher found that he needed glasses. He then flourished academically, winning a scholarship to Stockport Grammar School. He originally hoped to study physics at university, but his father had TB and, given the family's very limited financial resources, Bob needed a course that would provide funding. By changing to chemistry, he obtained a scholarship to University of Birmingham in 1942. He graduated with first class honours in February 1945, and stayed on to work for a PhD (figure 1). Through his father's illness and after his father died in 1949, Bob took responsibility for supporting his mother and his sister, Vera, throughout their lives.
For his PhD he undertook government-supported classified work; the University of Birmingham records say only 'secret thesis', with no copy or record of the thesis except an examination entry for it in 1947 giving the title 'Studies [on] fluorination in the vapour phase'. This was apparently related to intensive work on organofluorine chemistry at Birmingham during World War II related to the Tube Alloys project to build a British atomic bomb.
Cambridge 1947-1957: doctorates and fellowships
Leaving Birmingham, Bob entered Sidney Sussex College, Cambridge, where in 1949 he completed a second PhD on 'The chemistry of trifluoroiodomethane and related compounds' supervised by Harry Emeléus (FRS 1946) (figure 2). In the same year he was appointed as an assistant in research, and in 1951 as university demonstrator in organic and inorganic chemistry.
In 1954 Bob married Pauline Goodwin (known from her initials as Peggy), who had also studied chemistry at Birmingham. That year he became fellow and director of studies at Queens' College, Cambridge, followed in 1956 with an appointment as assistant director of research. In 1976 the college awarded him an honorary fellowship.
In 1955, although only 30, Bob was awarded the higher doctorate of DSc by the University of Birmingham, and in 1957 he was awarded an ScD by the University of Cambridge, both earned rather than honorary doctorates, marking his position as an authority in his field.
Manchester College of Science and Technology: head of chemistry, 1957-1976
Settling in and setting up In 1957, Bob became professor of chemistry and head of department at the Manchester College of Science and Technology. His appointment was not without risks. For the college, appointing a professor from Cambridge signalled its ambitions, but he was only 32. For Bob, the position gave ample scope for his ambitions, but it was not a traditional university. Nevertheless, he was determined to at least match the better-known chemistry department in Emeléus is ringed (courtesy of Mrs S. Guthrie).
the Victoria University of Manchester, and he succeeded in making his chemistry department one of the biggest in the UK, with the largest team of fluorine chemists. Bob protected his team's discoveries by patenting-he was granted over 150 patents during his career-and looked to industry to fund a significant proportion of his research. To pursue his research in Manchester, he also needed staff. He recruited through contacts from Cambridge, and at companies such as ICI and Imperial Smelting Company. He appointed some staff via part-time degrees or other qualifications with experience in industry, reflecting his interest in applied chemistry and the competition for academic staff as higher education expanded. The academic staff then became part of a tight structure that conducted research under his direction.
He also needed research students. Government-funded research studentships were not available on the scale he needed, and not all prospective research students were eligible. He therefore used college funds to provide base support, and topped that up with industrial income.
This resourcefulness quickly enabled large numbers of students to be recruited: by the early 1960s he was formally the research director of about 100 graduate students. In practice they were supervised by his 'lieutenants', academic staff who were authorities in their own right in different areas of chemistry. This gave some lieutenants a dozen or more students to supervise, with help from postdoctoral fellows and technicians. This system proved extremely productive in allowing research to progress on many fronts.
Managing the research group
Bob was highly focused. He knew what he wanted for his research and for his department and expected everyone to work together to help achieve it; for example, lieutenants had regular late-night meetings. He was very supportive of the staff who collaborated with him, but some who tried to pursue their ideas independently were disappointed.
As a perfectionist, Bob reviewed all manuscripts before submission for publication in an apparently arbitrary order. This helped him to manage his large and diverse research programme, but the delays often frustrated junior colleagues anxious to develop a good publication record to further their careers.
Bob was a sociable and humorous individual whose research students referred to him as 'Uncle Robert'-though not to his face. When he first arrived at Manchester he socialized with students and staff at a local hotel after work. He enthusiastically supported the student chemical society, including going ten-pin bowling with them.
Quite often, he entertained research collaborators to dinner at good restaurants in Cheshire and afterwards he would drive one or two home through rural Cheshire, continuing to discuss research strategy. At one dinner he argued the value of mowing the lawn by moonlight, which he said he did because he spent all daylight hours at the college. He needed very little sleep, routinely working at home until the early hours and heading for work in Manchester at 07.00.
Growing the department
As the number of staff and research students grew, the department needed more professorial leadership to share the load. Hence, in 1963 Bob attracted Sandy Ashmore from Cambridge as professor of physical chemistry, and in 1967 Durward Cruickshank (FRS 1979 ) joined as professor of theoretical chemistry. Undergraduate numbers also grew, attracted by a wide 
Blue John
When HRH the Duke of Edinburgh opened the new Chemistry Building on 2 May 1968, he was presented with a goblet made of Blue John (figure 4). Blue John is a form of fluorite found only in the Castleton area of the Derbyshire Peak District not far from Manchester. It exhibits bands of purple or yellow that give it an ornamental appearance valued for fashioning jewellery, vessels and other decorative items. Bob took a keen interest in Blue John, and had his own collection of pieces. He also prompted attempts to establish the origin of the purple colour (53).
Blue John forms the background to a large painting of Bob that hung in the foyer of the building for many years. Today it hangs in the Library of the School of Chemistry in the University of Manchester (figure 5).
External activities
As an authority on fluorine chemistry, and with his energy and interest in the applications of chemistry, Bob was much in demand as a consultant in the UK and around the world. He worked with the Ministry of Supply and the Ministry of Defence, and was a member of various government committees throughout his time at UMIST and for several years afterwards. He was a member of the Defence Scientific Advisory Committee, and chaired the Chemical and Biological Defence Board.
Fluorine chemist, 1950-1990
Fluorine can replace hydrogen in organic compounds, opening a wide field of study that Bob approached creatively and systematically. In effect, he used his fertile imagination to construct a fluorine-based organic chemistry parallel to the hydrogen-based one. He published over 500 articles, often in lengthy series, not all confined to fluorine chemistry.
Fluorocarbon halides as precursors for polyfluoroalkyl compounds
With Emeléus in Cambridge in the late 1940s and early 1950s, Bob and others developed the first syntheses of perfluoroalkyl iodides and showed that UV light splits them into the perfluoroalkyl free-radical plus an iodine atom (1). A wide variety of perfluoroalkyl compounds could then be synthesized starting from trifluoroiodomethane and pentafluoroiodoethane. In particular, free-radical addition to perfluoroethene generated the complete homologous series of 1-iodoperfluoroalkanes (2).
The 1-iodoperfluoroalkanes were highly versatile reagents, which allowed perfluoroalkyl derivatives of metals, such as lithium, mercury, magnesium and zinc, and of non-metals, such as nitrogen, phosphorus, sulphur and arsenic, to be prepared and studied. As versions of reagents well known for their synthetic versatility, the metal derivatives could then be used to make a wide variety of fluorinated derivatives such as carboxylic acids and their salts, esters and acid halides, as well as compounds readily prepared from them, such as aldehydes and ketones (7). At the same time Bob and his co-workers explored the generation of fluorocarbons and their derivatives by a variety of techniques (3, 4, 5).
The research depended to a large extent on experimental skills with vacuum systems, in particular fractional condensation (trap-to-trap vacuum transfer through a line of traps held at different temperatures). Infrared and UV spectroscopy were also fully utilized, as exemplified in a series of eight papers between 1952 and 1955. After he moved to Manchester, Bob's group gained access to newer techniques, such as mass spectrometry and nuclear magnetic resonance (NMR), which proved crucial in identifying the numerous new compounds his rapidly expanded research group prepared.
Additions of perfluoroalkyl compounds to unsaturated compounds
Given a reliable source of perfluoroalkyl free-radicals, Bob and his associates investigated their reactions with alkenes in a sequence of 24 papers starting in 1952. They soon established that where the alkene was unsymmetrical, the additions normally proceed via the more stable of the two possible intermediates. They also studied the addition of perfluoroalkyl free-radicals to terminal alkynes (9) and to allene (propadiene) (10).
After Bob brought Tony Tipping to UMIST, they commenced a comparable study of the additions of (CF 3 ) 2 NX (X = halogen) to unsymmetrical fluoroalkenes. A free-radical chain mechanism is favoured in gas-phase reactions in UV light (51), but under other conditions an ionic mechanism can prevail (46) . They identified previously undetected minor adducts (40) from which they prepared products including novel (CF 3 ) 2 N-substituted allenes (55), and found routes to (CF 3 ) 2 N-substituted benzenes (75) .
Synthesis of fluorinated alkenes and dienes
Once established in Manchester, Bob vigorously pursued the synthesis of a wide variety of perfluorinated and polyfluorinated unsaturated hydrocarbons, particularly with Eric Banks, Thain Flowers and David Taylor. Higher perfluorinated alkenes were prepared by fluoride-ion catalysed co-oligomerization of perfluorinated ethene, propene and but-2-ene, completing the series of molecules C n F 2n up to n = 11. Co-oligomerization of perfluoroethene with perfluorinated cyclopentene and cyclobutene similarly gave substituted perfluorocycloalkenes (69).
A feature of these compounds is their reaction with nitrogen nucleophiles. For example, the dimer of hexafluoropropene reacts readily with nitrogen nucleophiles to give high yields of compounds through the loss of HF. With ammonia, seven molecules of HF are lost to give the enamine (NC) 2 C=C(NH 2 )C 2 F 5 ; aniline gives a substituted quinolone, and 2-amino-pyridine a pyrido-pyrimidine (57) .
Perfluoroallene was prepared by two-fold removal of hydrogen bromide (HBr) from the product of free-radical addition of CF 2 Br 2 to 1,1-difluoroethene (24), with higher 1,2-dienes generated similarly (37, 39) . Perfluorobut-2-yne was later found to be a fruitful source of higher perfluoroallenes by addition of CF 3 I followed by dehalogenation (73) . These various fluorinated alkenes and dienes, including the unique and highly reactive allenes, undergo a range of addition and cycloaddition reactions, notably with nitroso compounds.
Perfluoroalkyl derivatives of nitrogen
Nitrogen was the most important non-metallic element to which Bob and his team attached fluorinated substituents, leading to over 50 papers with the generic title 'Perfluoroalkyl derivatives of nitrogen' published between 1955 and 1983.
At Cambridge, he became fascinated by the deep blue toxic compound trifluoronitrosomethane, CF 3 NO, and the BBC TV series The experimenters featured Bob in a 1974 episode, 'The blue gas', about this molecule.
Reactions of CF 3 NO with 1,3-dienes were studied with Eric Banks and Mike Barlow. A Diels-Alder addition to butadiene gave a 3,6-dihydro-1,2-oxazine, similar to those formed from aromatic nitroso compounds (25). With perfluorobutadiene, CF 3 NO yielded mainly an elastomer at low temperatures, but mainly a Diels-Alder adduct above 0°C, even though perfluorobutadiene is generally unreactive towards typical dienophiles (26) .
Several papers detailed the reactions of the long-lived free-radical (CF 3 ) 2 NO
• , a purple gas called the 'magic radical' at UMIST, because it resists decomposition even at 200°C. Formed from the photo-dimer of CF 3 NO (33), the 'magic radical' facilitates insertion of the (CF 3 ) 2 NO residue into compounds with reactive CH bonds, such as toluene, and forms 2:1 adducts with Scheme 1. Redrawn from (33).
Scheme 2. Redrawn from (47), (54), (61) and (76). a variety of alkenes (scheme 1). It is thus an excellent scavenger of free-radicals, and was shown to be nucleophilic rather than electrophilic in such reactions.
The 'magic radical' also reacts with alkynes (47), with aliphatic and aromatic aldehydes (54), with CMe 4 and SiMe 4 (61), and with ethers (76) (scheme 2). Later work at UMIST led to the discovery of related long-lived diradicals including the 'magic diradical'
Perfluoroalkyl derivatives of phosphorus, silicon and sulphur: routes to carbenes In a seminal paper with Emeléus and others, Bob reported that CF 3 I reacts with red or white phosphorus under pressure at elevated temperatures to yield a mixture of phosphines (6). At UMIST he explored further fluoroalkyl derivatives of phosphorus, reported in a series of papers between 1963 and 1982, initially with Harry Goldwhite and Mike Green, and later with David Taylor and Roy Fields. At that time there was great interest in the possible role of phospha-alkenes in organophosphorus chemistry, and Bob postulated them as intermediates in various reactions (23, 27, 28, 72). Attempts to verify these mechanisms were unsuccessful, but much later others confirmed phospha-alkene intermediates (Nixon 2017) .
In his early work with Emeléus, Bob found that CF 3 Li and CF 3 MgCl react with SiCl 4 , replacing one or two chlorines by the CF 3 group. Later, Bob and his Cambridge students established a versatile route to polyfluoroalkylsilanes by photochemical free-radical addition of the SiH bond of suitable silanes to fluoroalkenes (13, 15, 16). Aqueous alkaline hydrolysis yielded silicones and polysiloxanes bearing the tetrafluoroethyl group, while similar reactions of 3,3,3-trifluoropropene gave silicones bearing the pendant trifluoropropyl group.
Once at UMIST, Bob and associates discovered that pyrolysis of polyfluoroalkyl derivatives of silicon that contain fluorine on the carbon adjacent to silicon transfers the fluorine to the silicon, breaking the C-Si bond and leaving a carbene, an intermediate with only two groups bonded to carbon and two unused valence electrons (17). This led to a series of 10 papers during the 1970s on routes to carbenes. For example, pyrolysis of CHF 2 CF 2 SiF 3 gives trifluoroethene and silicon tetrafluoride via the carbene CHF 2 CF, while the diazo compound CF 3 CHN 2 gives trifluoroethene via the carbene CF 3 CH (20). Clear evidence was found for carbene intermediates in the thermal decomposition of other fluoroalkyltrihalogenosilanes (59). With Mike Birchall, Bob also discovered that pyrolysing sodium chlorodifluoroacetate leads to difluorocarbene, CF 2 (21), which was also generated by pyrolysing polyfluorocyclopropanes (34) .
Bob also followed up work on the thermal reaction of CF 3 I and its homologues with sulphur, which leads to mixtures of perfluoroalkyl di, tri-and higher sulphides. Alternatively, fluorination of CS 2 by IF 5 yields the disulphide CF 3 SSCF 3 , which decomposes photochemically to yield the monosulphide CF 3 SCF 3 and sulphur. However, photolysis of the disulphide over mercury followed by treatment with hydrogen chloride gave the thiol CF 3 SH (8). Bob and his co-workers then synthesized trifluoromethanesulfinic and trifluoromethylsulfonic acids and their halides (11, 12, 14). He continued to study the related fluorinated alkyl and aryl sulfonates, as reported in a series of over 20 publications between 1957 and 1982.
Polyfluoroarenes and heteroaromatics
While other groups explored hexafluorobenzene, Bob focused with Eric Banks on the synthesis of heteroaromatics, such as pentafluoropyridine, C 5 F 5 N, prepared by electrochemical fluorination of pyridine followed by thermal defluorination (22), or by fluorinating the perchloro analogue (29). Tetrafluoropyrimidine was prepared similarly, confirming that electron-withdrawing nitrogen atoms in the aromatic ring greatly facilitate the nucleophilic displacement of chlorine by fluorine.
The UMIST group quickly established that C 5 F 5 N is a much less powerful base than pyridine, and that the fluorine at the 4-position is very readily displaced by a wide variety of nucleophiles such as the halides, hydroxide, cyanide and ammonia (scheme 3) (30); the 2-fluorine is rather less readily displaced.
These reactions exemplify the electron-withdrawing effect of multiple replacement of hydrogen by fluorine in common aromatic compounds; for example, pentafluorophenol is almost as acidic as benzoic acid (18, 19), and Bob consistently exploited this with Mike Birchall. Exploring the nucleophilic and free-radical substitution reactions of hexafluorobenzene led to a fruitful study of the behaviour of hexafluorophenyl radicals (35) . With Thain Flowers, Bob then used perfluoro-carbanions (formed by addition of fluoride ion to a fluoro-olefin) as nucleophiles to attack pentafluoropyridine, tetrafluoropyridazine and tetrafluoropyrimidine (42, 48, 62).
Valence-bond isomers of polyfluoroarenes
Valence-bond isomers are molecules with the same formula but with bonding patterns that differ other than by their spatial arrangements. With Mike Barlow, Bob confirmed that UV light slowly converts hexafluorobenzene into the para-bonded Dewar benzene isomer perfluorobicyclohexene. This isomer underwent nucleophilic displacement of fluorine by groups such as Me, OMe and NMe 2 (52), and even at room temperature it acted as a powerful Diels-Alder dienophile (49). Thus, with a variety of electron-rich dienes at room temperature Scheme 3. Redrawn from (30) . it formed 1:1 adducts and, more slowly, 1:2 adducts; with pyrrole this type of reaction is unusual and hence particularly noteworthy.
Bob's group also showed how bulky perfluoroalkyl substituents can stabilize the nonaromatic isomers. The photochemical isomerization of C 6 (CF 3 ) 6 provided the most complete set of such isomers, yielding thermally stable benzvalene, para-bonded and prismane isomers (43). On similar UV irradiation, C 6 (C 2 F 5 ) 6 yielded only a para-bonded Dewar benzene and then a prismane isomer. Its benzene to Dewar benzene conversion also occurred quantitatively using gas-flow thermolysis (74). With one or two C 2 F 5 groups replaced by CF 3 , Dewar benzene isomers form thermally and photochemically (63), while prismane isomers form photochemically. Isolable Dewar benzene and prismane isomers are intermediates in the photochemical interconversion of isomers of C 6 F 3 (CF 3 ) 3 (60), and the perfluoroxylenes apparently interconvert similarly (64).
Unlike hexafluorobenzene, pentafluoropyridine does not undergo photochemical isomerization. However, the highly hindered substituted pyridine C 5 (C 2 F 5 ) 5 N did isomerize photochemically, yielding the first isolable para-bonded and prismane isomers of a pyridine (56).
Organic reactions involving transition metals
In 1958 Brian Booth began studying the mechanism of cobalt-catalysed hydroformylation, an industrially important process, and investigating other metal carbonyls as catalysts. One discovery was the use of Fe(CO) 5 in new high yield syntheses of rhodium carbonyls (38) . With Brian Booth and Roy Fields, Bob showed that rhodium carbonyls could react with phosphines, Scheme 4.
phosphites and arsines to give dimeric carbonyls, which proved to be among the most selective and active hydroformylation catalysts known (50) .
The reactions of organofluorine compounds with metal carbonyl derivatives were extensively studied. With Roy Fields, Bob investigated reactions between fluoroalkenes and Fe(CO) 5 under UV light, giving novel mono-alkene complexes (36, 65). With several of his co-workers, Bob extended the known alkene-addition reactions of CoH(CO) 4 and MnH(CO) 5 to fluoroalkenes (44, 45), while reacting fluoroalkenes with Co 2 (CO) 8 led to a novel general synthesis of the cluster complexes RC[Co(CO) 3 ] 3 where R = fluoroalkyl (41, 66).
Although the chemistry of the 'magic radical' (CF 3 ) 2 NO
• with main group elements had been explored in detail, its complexes with transition metals were not investigated thoroughly until the mid 1970s. The first rhodium, iridium, platinum and gold complexes of this ligand were isolated at UMIST (70), and the 'magic diradical' was also shown to give stable oxidative-addition complexes of platinum(II) and iridium(I) (77) .
As part of the wider investigation of valence-bond isomers of perfluoroaromatics, the first transition metal complexes of perfluoro Dewar benzene were isolated by Bob's group, and some novel Diels-Alder adducts were discovered (67, 68). Perfluoronorbornadiene was found to have a similar chemistry to perfluoro Dewar benzene (78, 79).
Polymers and copolymers of fluorinated compounds
With polyfluoro alkenes and dienes, CF 3 NO forms alternating 1:1 copolymers, the nitroso rubbers, though cyclic adducts are also common (31). The copolymer of CF 3 NO and C 2 F 4 was of particular interest, being chemically very stable, with the unusual -C-C-N-O-backbone remaining flexible even well below freezing temperature. It has been produced commercially, but efforts to produce cross-linked variants with better thermal stability have not been successful (32).
Perhaps Bob's most significant contribution to polymer chemistry followed the discovery that the 'magic diradical' reacts with perfluoroalkenes to give stable, 'living', free-radical copolymers (scheme 4) with number-average molecular weights in the range 1250-11 000.
The terminal nitroxide groups of these long-lived polymeric diradicals react with fluoro-olefins, sulphur dioxide, or perfluorobuta-l,3-diene to give copolymers of enhanced molecular weights. With Sid Smith, Bob successfully cross-linked unsaturated nitroso rubbers prepared by reaction of perfluorobuta-1,3-diene with 'living' copolymers prepared from hexafluoropropene and the 'magic diradical' (71). Although the diradical reacts with C 2 F 4 or perfluoropropene to produce 1:1 copolymers in condensed-phase reactions, such reactions yielded mainly novel 8-membered heterocyclic cycloadducts in gas-phase reactions at room temperature.
UMIST: principal, 1976-1983
Appointment Lord Bowden announced that he would stand down as principal of UMIST in 1976, and a committee to appoint a successor was set up. Bob was made a member, but at the shortlisting stage he stood down and applied for the position himself; although this raised some controversy, it was not contrary to the rules. At interview, Bob was found to be clearly the most suitable candidate and he was offered the position.
He now planned to lead UMIST forward, aiming to replicate his achievements with chemistry across the whole institution. Having a clear idea of UMIST's strengths and weaknesses, he knew where growth was desirable and where pruning was necessary. For example, he established a unique postgraduate Department of Instrumentation and Analytical Science to cover the growing field of data acquisition and processing. He also made excellent appointments in this and other departments.
Financial challenges
In 1979 the government cut funding by 13% across the system and imposed full-cost tuition fees for overseas students -a move that Bob told a parliamentary committee was likely to produce maximum consternation and difficulties for universities. In 1981 the University Grants Committee announced a cut of 17% in its grant to UMIST, the sixth highest of all universities. The income from higher overseas student fees would not compensate, leaving an estimated shortfall of 24%. In response, Bob produced a plan to make selective cuts in departments, with departmental closures, a loss of 360 staff, and likely redundancies. This provoked alarm and opposition among many staff, who criticized the proposed cuts as unnecessarily stringent. During this time, the cost of refurbishing a new residence for the Principal had escalated to three times the budget approved by UMIST Council. In March 1982, a government audit team criticized financial discipline on the project, and staff calls for Bob to resign received media coverage. In a press statement, Bob announced his wish to stand down as Principal, saying that given the funding cuts, he was unwilling to adjust to the constrained future he foresaw for UMIST. He remained convinced that his policies were essential, but understood why they had not met with ready acceptance. It was not public knowledge that his wife was then terminally ill. Council agreed that he should retire at the end of 1982.
His departure naturally pleased those who had clamoured for it, but overall, views were more mixed. He had grasped the nettle of funding cuts: the question was not whether cuts were needed, or even whether they should be made selectively, but rather how they would be agreed and implemented. UMIST continued to benefit from the excellent people Bob had appointed to senior academic positions, who played a key part in the successes UMIST later enjoyed, particularly in the national rankings for research.
Cumbria: gardener, 1983-2016
After Bob resigned, he left academic life, though he continued with several scientific advisory and consultancy roles, and moved to the Langdale Valley in the Lake District. As a resident he engaged actively in local affairs, founding the Langdales Society and becoming its chairman from 1987 to 1993 and president in 1998. With characteristic vigour he converted what was basically a scree slope into a two-acre hillside garden at his house, Copt Howe (figure 6). It became a showpiece, and after his wife died in 1987, it was dedicated to her memory. Bob knew the plants and their origins individually, delighted to share his expertise and used his extensive contacts and travels round the world to acquire specimens. One rarity was a Wollemi Pine, discovered as recently as 1994 in Australia; fewer than 100 exist in the wild. He also developed a variety of redwood sorrel named after him, Oxalis oregana 'Bob Haszeldine', which is listed by the Royal Horticultural Society (figure 7).
For 25 years Bob opened the garden to the public in aid of Macmillan Cancer Support under the National Gardens Scheme, which described it as a 'plantsman's mountain paradise'. Copt Howe was featured on the BBC television programme Gardener's World, and in publications such as Country Life and The English Garden and local media. The man and his legacy
Bob was strongly task-oriented and goal-driven, and intensely hard-working, with a quick intelligence and formidably analytical mind. In focusing on his clear objectives, he removed or circumvented obstacles and distractions, while rewarding people who supported his efforts. He was congenial company, hospitable and humorous, and considerate of colleagues who experienced personal problems. There are reports of him aiding students or colleagues in distress, and the family have received many messages that he was 'the finest of men'. Former students from all over the world have written affectionately of his support and positive influence on their lives. His contribution and international reputation as a fluorine chemist reside in the papers he published, which contributed towards applications in a wide range of products and industries. He also won the Moissan Prize, which honours Henri Moissan, who first isolated elemental fluorine. The first award was in 1988, the second in 1991 to Bob's mentor Harry Emeléus, and the third in 1994 to Bob; so, a decade after he left academic life, his standing in the field remained strong.
He lived life to the full, with achievement at the highest level, both personal and professional. Family was always of vital importance to him, a value which he instilled into his children and their descendants. His wide-ranging interests have also been passed down, including his love of walking in high mountains: he climbed in many countries (figure 8), and ascended the Matterhorn at age 68.
His curiosity from boyhood about what lies around the next corner never left him, even in the last few days of his life. He died peacefully on 13 October 2016 at the age of 91, sadly missed by his four children, Stuart, Susie, Richard and Vicki, and his 12 grandchildren.
He left a substantial legacy to Queens' College, Cambridge, which has established 'The Haszeldine Fund in Chemistry' in perpetuity to benefit future chemistry students. His name also lives on in the little plant with pink flowers that he developed. 
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